A disease-specific questionnaire was included 12 months after diagnosis. Between-group differences were analysed by chi-square, Student's t-test and ANOVA.
Malignant melanoma of the posterior uvea is the most common primary intraocular malignancy, with a 10 year melanoma-related mortality rate of nearly 50%.1 Uveal melanoma may often be managed by any of a range of eye preserving options and in Sweden ruthenium plaque radiotherapy is currently used for most small, medium-sized and some large tumours? Whereas cycling tumour cells may remain after plaque radiotherapy,3 non-randomised data suggest that survival following radiotherapy equals that after enucleation?, 4 Valuable visual function is preserved in many eyes managed with plaque radiotherapy? but apparently most patients retain satisfactory visual performance status for many years regardless of whether treatment was plaque radiotherapy or enucleation. 5, 6 Despite the growing interest in quality of life following treatment for a variety of cancer diagnoses/ little is known about either the psychosocial impact of uveal melanoma or when and why psychosocial dysfunction may occur. 8 Recently, there has been a growing interest in the literature for the quality of life of patients with uveal melanoma.9-11 The importance of assessing quality of life and the functional impact of uveal melanoma was stressed in a recent editorialY To our knowledge, no prospective study of quality of life and psychological reactions to uveal melanoma has been published. In a retrospective study of quality of life in patients with choroidal melanoma, patients treated with enucleation showed higher levels of emotional distress and lower levels of vitality than those treated with ruthenium plaque radiotherapy about 5 years after treatment. ll Improved knowledge of the psychological impact of diagnosis and treatment may assist in determining the preferred management and refining post-operative routines for patients with uveal melanoma. 12 The aim of the study was to prospectively investigate psychological reactions and the quality of life in patients with uveal melanoma at the time of diagnosis and 2 and 12 months after treatment.
Materials and methods

Patients
All patients referred for posterior uveal melanoma to the Ophthalmic Pathology and Oncology Service, St Erik's Eye Hospital, Stockholm and primarily managed 1995-1996 with enucleation (E) or ruthenium plaque radiotherapy (R) were eligible for inclusion in the present study.
Following clinical examination and relevant diagnostic procedures, patients were informed of the clinical diagnosis and given the benefits and disadvantages associated with any potential treatment (usually plaque radiotherapy or enucleation) according to the procedures described by Damato.12 The individual patient was then recommended a particular treatment and, briefly, patients with tumours < 7 mm in height and < 18 mm in diameter were advised to have plaque radiotherapy, whereas larger tumours were managed by enucleation. However, the actual choice was made jointly by the patient and ophthalmologist based upon the information available and the patient's preferences.
In general, patients selected for enucleation had larger tumours (median diameter 14 mm; range 6-25 mm) than patients receiving plaque radiotherapy (median diameter 8 mm; range 4-16 mm). Similarly, patients with enucleation had thicker tumours (median thickness 9 mm; range 2-20 mm) than patients with tumours managed with brachytherapy (median thickness 4 mm; range 2-8 mm). While 5 patients with ciliary body melanomas decided to have the eye removed, only 1 patient with a ciliary body tumour had plaque radiotherapy.
Before treatment was initiated, a liver ultrasound scan was performed and liver enzymes checked for signs of metastatic disease. Enucleation was conducted at a hospital near the patient's home, and at the time of the study, follow-up was based on local routines. Patients enucleated at St Erik's Eye Hospital had at least one follow-up examination 1 month after enucleation, at which time additional follow-up was planned depending on the patient's choice. All the study patients receiving plaque radiotherapy were treated at St Erik's Eye Hospital. These patients had four follow-up examinations during the first post-operative year and were then followed annually. Periodic follow-up for signs of metastatic disease includes liver monitoring semi-annually for 5 years.
Procedure
The patients were informed verbally and in writing about the study. Informed consent was obtained verbally. The patients were asked to complete questionnaires on three occasions. At the first visit to St Erik's Eye Hospital, before diagnosis was confirmed and appropriate management was decided, the patients received a questionnaire concerning anxiety and depression. Two months (range 1-3 months) after treatment the patients were interviewed by 'phone by a psychologist and asked to complete mailed questionnaires measuring quality of life, anxiety, depressive symptoms and subjective stress responses. A similar set of questionnaires, including an additional questionnaire regarding eye-specific symptoms, was mailed to patients 1 year after surgery.
The instruments
The Hospital Anxiety and Depression (HAD) Scale was developed to measure anxiety and depressive symptoms among patients with somatic diseasesY It consists of 14 items -7 for anxiety and 7 for depressive symptomsassessing problems during the previous week in one of four categories (scored 0 to 3). The sum of scores was calculated for each scale (maximum 21).
The reliability and validity of the HAD scale have been tested in a number of international studies. 1 16 It consists of 33 items, incorporating nine multi-item scales: five functional scales (physical, role, cognitive, emotional and social); three symptom scales (fatigue, pain and nausea/vomiting); and three global health and quality of life scales. For each item, the respondent is asked to indicate on a four-point scale from 1 (Not at all) to 4 (Very much) the extent to which he or she has experienced the problem during the past week. A number of single-item scales are also included.
The Impact of Event Scale (IES) was included in order to measure the post-traumatic stress responses to the diagnosis of ocular melanoma and the eye operation. The IES was developed by Horowitz and co-workers I ? in order to measure the degree of subjective stress experienced as a result of a specific event.IS The IES consists of 15 items, and taps two dimensions paralleling the definition of the DSM-III 'Post Traumatic Stress Disorder , .19 'Avoidance responses' (8 items) includes ideational restrictions, denial of the impact of the event, blunted sensation, behavioural inhibition including awareness of emotional numbness and counterphobic activities. 'Intrusion responses' (7 items) includes unbidden thoughts and images, dreams, strong waves of feelings and repetitive behaviour. The patients indicated the frequency of endorsement of a given experience the preceding week on a four-point scale. Cut-off scores of low (0-8), medium (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) and high (? 20) levels of distress have been suggested.2o
The Eye Symptom Questionnaire. A literature review in 1994 revealed no existing standardised questionnaire including items assessing problems specific for patients with uveal melanoma? l A list of items was constructed after interviewing the patients in this study 2 months after surgery and after reviewing the literature concerning quality of life and functional problems related to uveal melanoma and enucleation. Three physicians and one nurse, dedicated to the care of patients with uveal melanoma at St Erik's Eye Hospital in Stockholm, were then asked to read and comment on the list. The list was adapated according to their comments and 15 patients were then asked to complete the questionnaire and to comment on the content, phrasing of items, and whether any items should be deleted or added. This procedure resulted in a questionnaire including 15 items concerning: itching, irritation and pain in the operated eye (4 items), ability to read (2 items), vision impairment (2 items), problems with appearance (2 items), double vision (1 item), watching television (1 item), discharge from the eye (1 item), walking on uneven grounds (1 item) and problems driving a car (1 item). An item concerning problems with the prosthesis was added to the questionnaire for enucleated patients. The questionnaire had the same time frame and response format as the EORTC QLQ-C30. This work forms the basis of an 'ophthalmic module' currently developed by the EORTC Quality of Life Group.
The study was approved by the Karolinska Hospital Ethics Committee, nr. 94-332.
Statistical methods
Scoring of the questionnaires (HAD scale, IES and EORTC QLQ-C30 (+3)) was performed according to published guidelines.1 4 ,1 7 ,22
The standard deviations obtained for the EORTC QLQ-C30 (+3) and the IES varied within the treatment groups. Change in scores from one point of measurement to the next is considered to be less sensitive to variations in means. Therefore analyses of between-groupp (ruthenium plaque radiotherapy vs enucleation) differences over time were performed by Student's t-test for instruments used at two assessments.
To analyse differences between treatments, changes over time and interactions between treatment and point of assessment on the HAD scale, analysis of variance (ANOV A), repeated measurement was used. Differences between the treatments (ruthenium plaque radiotherapy vs enucleation) concerning disease-specific problems were analysed by chi-square test of differences in proportions of patients reporting problems.
The limit for statistically significant results was set to p "" 0.01.
Results
A total of 106 patients with uveal malignant melanoma were eligible, referred to St Erik's Eye Hospital for a decision about treatment. Seven patients were not included (3 missed, 2 were psychiatrically insufficient, 1 refused, 1 lived abroad), leaving 99 included patients (93%): 51 women (mean age 63, range 27-88 years) and 48 men (mean age 64, range 31-87 years). The distribution of treatments across gender is shown in Table 1 . There were no statistically significant differences in sex or age between treatment groups. A total of 85 patients (86%) (38 enucleated (E) and 47 treated with ruthenium plaque radiotherapy (R)) responded to the questionnaires about 2 months after treatment. The reasons for not responding were: metastatic disease (5 E), unwillingness to participate in the study (4 patients), change of treatment or not receiving treatment within 3 months from inclusion (3 patients) and old age (one woman born in 1907, one man born in 1910). At 12 months 78 patients responded: 32 E and 46 R. Nine patients (8 E, 1 R) had died and 12 (9 E, 3 R) did not return the questionnaires. Reasons for not responding were unwillingness to participate (8 patients), old age (87 and 88 years old) (2 patients), change of treatment (1 patient) and administrative failure (1 patient). There were no statistical differences in mean age or in the distribution of gender between the first and third assessment.
Quality of life
The means and standard deviations (SD) on the EORTC QLQ-C30 functional and symptom scales, and for individual items, are presented in Table 2 . There were no statistically significant differences between the groups with respect to quality of life (QoL). 'Role functioning' increased significantly during the first year after surgery in both groups [F(67,l) = 26.2, P < 0.001] (E 19.6; R 11.0). There were only minor changes « 6.0) for the other subscales. aScore from 0 to 100, higher scores indicating higher levels of functioning. b Scored from 0 to 100, higher scores indicating higher levels of problems.
The patients were also divided in two groups for each functional and symptom scale and for the single items included in EORTC QLQ-C30 (+3) dependent on whether they reported reduced function and symptoms (Table 3) .
The proportions of patients reporting reduced functioning and having symptoms remained during the first year after surgery with the exception of 'Role functioning', where the proportions reporting problems decreased in both groups. A majority of the patients experienced reduced QoL (72-85%), 'Emotional functioning' (60-74%) and 'Cognitive functioning' (51-61%). 'Fatigue' was the most frequently reported symptom (61-72%) followed by 'Insomnia; (43-58%). Least common was 'Nausea/vomiting' and 'Diarrhoea', reported by about 10%. aScored from 0 to 100, higher scores indicating higher levels of functioning. b Scored from 0 to 100, higher scores indicating higher levels of problems. aScored from 0 to 21, higher scores indicating higher levels of problems.
Anxiety and depressive symptoms
Mean scores on the HAD anxiety and depression subscales before treatment and 2 months and 1 year after treatment, are presented in Table 4 . HAD anxiety decreased between the points of assessment [F (2,64) = 16.0 P < 0.0011, but not HAD depressive symptoms [F(I,81) = 6.55, P < 0.05]. No between-group differences were found.
The patients were categorised as having clinical levels of anxiety or depression according to their scores on the HAD subscales in groups 'No case' (0-7), 'Possible clinical case' (8-10) and 'Clinical case' (> 10) ( Table 5 ). There were no statistically significant differences between the treatment groups in the proportion of patients in each category (chi-square).
Subjective stress responses
The IES scale measured the degree of subjective stress, experienced as a result of the cancer diagnosis and eye operation, as well as response styles. The means and SD for the subscales at two points of assessment are presented in Table 6 . No differences in change scores were found between the treatment groups.
The numbers and proportions of patients scoring in the categories 'Low' (0-8), 'Medium' (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) and 'High' (� 20) on the IES subscales are shown in Table 7 . No statistically significant differences in proportions scoring in the three categories for each of the subscales were found.
Problems related to uveal melanoma and its treatment
At the 1 year follow-up assessment, the patients responded to a questionnaire about disease-specific problem areas. The proportions of patients in each treatment group reporting problems are presented in Fig 1. The most commonly reported problems were 'Vision impairment' (difficulty seeing at the side, 73%), 'Walking on uneven ground' (67%), 'Pain in the eye' (63%) and 'Discharge from the eye' (53%). Statistically significant higher proportions of enucleated patients had problems walking on uneven ground (chi-square = 10.9, d.f. = 1, P < 0.01) and with their appearance (chi-square = 10.5, d.f. = 1, P < 0.01) as compared with the radiotherapy group. The opposite was found for vision impairment, where a higher proportion among those receiving radiotherapy reported problems (chi-square = 6.5, d.f. = 1, P < 0.01).
Discussion
In the present study, quality of life, emotional distress and disease-related effects after treatment of uveal melanoma were studied prospectively in a sample of consecutive patients. Compared with patients with other cancer diagnoses, and with normative data, high proportions of patients reported reduced quality of life and substantial emotional problems 1 year after the surgery.23-28 Only abilities to perform daily activities, such as work and hobbies, increased. Thus the majority of the problems reported by patients after surgery remain, at a time when the patients are expected to have returned to their ordinary capacity.
Emotional problems were more pronounced among the enucleated patients, although not statistically significant, probably due to small sample size. Our result is consistent with the finding in a retrospective study from the United States showing higher levels of emotional problems persisting up to 5 years after treatment among enucleated patients as compared with patients treated with ruthenium plaque therapyY Nearly half the patients reported high levels of anxiety at the first visit to St Erik's Eye Hospital. This finding probably reflects the uncertainty the patients experienced before diagnosis was confirmed and their treatment was decided. Considering this high level of emotional distress, information to the patients should be carefully planned in order for the patients to receive the message. The high levels of emotional distress also limit the patients' abilities to make informed decisions at this point. Preferably, patients should have the opportunity to carefully consider the treatment alternatives and the consequences of the treatment alternatives. 12 There might be several explanations for the high levels of emotional distress among patients with uveal melanoma as compared with those with cutaneous melanoma. Firstly, the majority of the patients with cutaneous melanoma had no remaining problems after surgery, as opposed to the uveal melanoma patients, who reported impairments with respect to visual functioning. In addition, every time these patients look in the mirror, they will be reminded of their cancer disease and many of them reported problems with appearance, also reflected by the high level of intrusive thoughts. Secondly, the follow-up routines differ. Patients with cutaneous melanoma are followed regularly at the Department of Oncology, with intervals dependent on tumour thickness. Patients treated with ruthenium plaque therapy are followed every third month at St Erik's Eye Hospital, and they reported slightly fewer problems than those who had been enucleated. Follow up routines for the enucleated patients differed, and were performed according to local policies. Some of these patients only had one follow-up after surgery and were then left with their concerns. They were instructed, should problems arise, to contact the clinic where the enucleation had been performed. As these patients have the largest tumours and the greatest risk of recurrence, routine follow-ups with thorough physical examinations might reveal some of their problems and lessen their responsibility to detect metastatic disease themselves. The follow-ups also provide an opportunity to ask questions and to discuss functional and emotional matters, and problems with the prosthesis. A third explanation is that patients with cutaneous melanoma stage 1 are informed of their favourable prognosis, whereas the prognosis is worse for patients with uveal melanoma, and especially for those with large tumours.
The patients in both treatment groups reported disease-and treatment-related problems 1 year after treatment, although the 'profile' of problems differed. Problems with appearance and judging distances were more common among enucleated patients, whereas problems with vision impairment were reported more frequently by those who received radiotherapy. Patients should be informed of the different impact of the two treatments, in order to make more informed decisions when there is an option to choose between them.
Ideally, effects of treatments should be studied in randomised trials. It was not possible to randomise patients in the present study due to ethical reasons. Instead, the treatment chosen for each patient depended on medical variables and patient preferences. Those who preferred enucleation to ruthenium plaque radiotherapy were expected to be more positive to this kind of treatment compared with a hypothesised randomised sample of enucleated patients. On the other hand, enucleation was decided for some of the patients dependent on tumour location and size. Thus, the results of our study reflect patients undergoing standard procedures in deciding about treatment of uveal melanoma in Sweden. Although the number of patients in each treatment group is small, and despite the fact that this is not a randomised study, our results indicate persistent emotional distress among patients with uveal melanoma, especially among those treated with enucleation. The two treatments have a different impact on disease-related functioning and in cases where discussions about treatment options are appropriate, our results can be of use in helping the doctor and the patient to make informed decisions about which treatment to choose.
